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Background: The optimal strategy for resectable synchronous colorectal liver metastases remains
controversial. Although some authors advocate a staged treatment, an increasing number of studies have
reported that combined colorectal and liver resection is safe. Laparoscopic combined resection in primary
colorectal cancer with synchronous liver metastases has been reported but there are no specific data for
major liver resections. In the present study, we evaluated the feasibility of a simultaneous entirely
laparoscopic procedure, in the light of the benefits of laparoscopy in both colon and liver surgery, and
discussed the benefits of this strategy.
Methods: Two cases are presented of totally laparoscopic major liver resections associated with lap-
aroscopic colorectal resections for synchronous liver metastases with the emphasis on the technical
aspects. Duration of surgery, blood loss and post-operative outcome were evaluated.
Results: Laparoscopic right hepatectomy or left hepatectomy with simultaneous colon resection for liver
metastasis was feasible and safe with only one suprapubic 5-mm trocar added to the usual trocar sites.
The mean duration of surgery was 327 min with a mean estimated blood loss of 200 ml. The post-
operative course was uneventful.
Discussion: In selected patients, laparoscopic major hepatectomies for unilobular synchronous
metastases can be safely performed simultaneously with colorectal surgery.
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Introduction
Laparoscopic colon resection for cancer has been shown to be safe
and oncologically equivalent to conventional surgery.1–3 More-
over, it reduces hospital stay, shortens recovery times and reduces
post-operative complications.4–7 Among patients newly diagnosed
with colorectal cancer, approximately 20% are found to have syn-
chronous metastases.8,9 The optimal strategy for resectable
synchronous colorectal liver metastases remains controversial.
Although some authors advocate a staged treatment,10–12 an
increasing number of studies have reported that combined col-
orectal and liver resection is feasible and safe.13–22 However, there is
currently little information available on colorectal resection asso-
ciated with major liver resection.13
Laparoscopic liver surgery is now recognized as safe, with sur-
gical and post-operative outcomes showing some improvement in
minor liver resections. Successful laparoscopic major resections
have been reported recently by expert teams in hepatic surgery
and laparoscopy.23 Laparoscopic combined colon and liver resec-
tion in primary colorectal cancer with synchronous liver
metastases has been reported24–27 but there are no data specific to
major liver resections.
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The feasibility of a simultaneous entirely laparoscopic proce-
dure is evaluated, in the light of the benefits of laparoscopy in both
colon surgery and liver resection, and the benefits of this com-
bined strategy are discussed.
Patients and results
Case 1
A 36-year-old woman presented with intermittent pain in the
right upper quadrant. A computed tomography (CT) revealed a
25-mm lesion centrally located in the right liver (Fig. 1). Colonos-
copy revealed an ileo-colic mass measuring 4 cm and two polyps
of 15 and 8 mm in the right colon. Biopsy of the ileo-colic tumour
showed a well-differentiated endocrine carcinoma. OctreoScan
scintigraphy was negative. Serum levels of chromogranin A and
serotonin were normal.
Given that both lesions were on the right side a simultaneous
laparoscopic resection was attempted by the same surgical team.
The patient was placed supine, legs apart and the placement of
trocars is shown in Fig. 2. Only one suprapubic 5-mm trocar was
added to the usual trocar sites for right hepatectomy. The operat-
ing surgeon took a position between the legs for hepatectomy and
on the left side for colon resection. A laparoscopic right hepatec-
tomy was performed after an initial extraparenchymal control of
vascular inflow and outflow as well as a complete mobilization of
the right liver as previously described.28,29 A short suprapubic
incision was made for specimen extraction and to perform a
hand-sewn ileo-colic anastomosis. The estimated blood loss was
200 ml and the duration of surgery was 310 min. The post-
operative course was uneventful and the patient was discharged
on day four.
Case 2
A 78-year-old man presented with symptoms of rectal bleeding
and colonoscopy showed a sigmoid adenocarcinoma of the colon
located 18 cm from the anal verge and a CT revealed a 45-mm
lesion of the left liver (Fig. 3). The patient demonstrated partial
response to neoadjuvant chemotherapy and a simultaneous
colonic and hepatic resection was planned.
Figure 1 Computed tomography showing the lesion in the right liver
of patient 1
Figure 2 Trocars placement for laparoscopic right or left hepatec-
tomy combined with a colonic resection
Figure 3 Computed tomography showing the tumour in left liver of
patient 2
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Both resections were performed in a similar manner to the
previous case. The operating surgeon took up a position between
the legs of the patient with an assistant on the left for the left
hepatectomy. The surgical procedure for left hepatectomy with
prior vascular control of the portal pedicle and the left hepatic
vein has been described elsewhere30,31 (Fig. 4). The operating
surgeon changed his position to the right side for colon resection.
A circular stapler was used to perform a colorectal anastomosis.
The procedure was well tolerated, with an estimated blood loss of
200 ml and a total operative time of 345 min. The post-operative
course was uneventful and the hospital stay lasted 6 days.
Discussion
The surgical strategy remains controversial for patients diagnosed
with liver metastases at the same time as a primary tumour. A
staged treatment was advocated because synchronous resection
gave poorer post-operative results.10–12 The high morbidity and
mortality rates were attributed to the association of a clean surgi-
cal procedure with one likely to cause contamination. Moreover,
impaired liver protein function after liver resection may result in
the patient becoming vulnerable to infection and anastomotic
leakage.32,33 Furthermore, liver pedicle clamping causes transient
portal hypertension. This may impair colonic anastomosis as a
result of intestinal oedema which increases the risk of anastomotic
leakage.12,34,35 Authors reluctant to perform synchronous resec-
tions argue that incisions for simultaneous surgery preclude
adequate liver exploration and safe vascular control of the inferior
vena cava and the hepatic veins.12
However, an increasing number of studies have reported that
combined colorectal and liver resection is feasible and safe14–22 but
the majority of these report wedge or minor resections. Capussotti
et al.13 were the first to focus on major liver resections and dem-
onstrate similar mortality rates to those for patients undergoing
staged resections. Post-operative complication rates were higher
and post-operative hospital stay longer for staged procedures than
those for the simultaneous resection group.
Compared with conventional laparotomy, the laparoscopic
approach has several advantages. Laparoscopy is increasingly used
in the treatment of colorectal liver metastases.36,37 Studies of both
colorectal1–3 and liver surgery38–40 concluded that laparoscopy was
associated with lower morbidity, less pain, a faster recovery and a
shorter hospital stay than open surgery, without compromising
oncological clearance. Life expectancy for patients with colorectal
cancer has increased, thus considerable numbers of patients with
metastatic disease survive for long periods with an acceptable and
improved quality of life.41 Repeated surgery is often required,
making laparoscopy particularly beneficial for these patients.
Bretagnol et al.24 reported 10 colorectal laparoscopic resections
accompanied by open liver resection, which included one patient
who underwent an open right hepatectomy. Studies on this topic
devoted entirely to laparoscopy involve minor resections and left
lateral sectionectomies.24,25 To the best of our knowledge, this is
the first study reporting simultaneous, entirely laparoscopic major
liver resection associated with a laparoscopic colorectal resection.
We showed that laparoscopic colon resection with synchronous
right hepatectomy or left hepatectomy for liver metastasis was
feasible and safe with the addition of only one extra trocar. The
selective control of vascular inflow and outflow performed in our
technique for anatomical liver resections allowed a bloodless
parenchymal transection with no need for additional clamping.
Blood loss was low in the two cases reported and the lack of need
for clamping enabled the anastomosis to be performed without
portal hypertension or intestinal oedema.
Laparoscopic major hepatectomies can be performed safely
for unilobular synchronous metastasis at the same time as col-
orectal surgery in selected patients. Larger series and prospective
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